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Abstract of JP20021 17883 

PROBLEM TO BE SOLVED: To maintain a 
performance of a cell of a fuel cell even if it is 
in a state of operation of starting, stopping, or 
the like. SOLUTION: In a fuel cell system 1 
which generates electricity by supplying air 
containing hydrogen and oxygen to a cell 106 
of the fuel battery, the fuel cell 6 is constituted 
with a cell stack 103 constituted by laminating 
of an electrode base material B which consists 
of an ion exchange film 107, a positive catalyst 
electrode 108, and a negative catalyst 
electrode 109, and a water storage part A 
which absorbs the water in the electrode base 
material B during excess water of the 
electrode base material B, and supplies water 
to the electrode base material B during water 
shortage of the electrode base material B. 
While arranging the water storage part A 
approaching to the electrode base material B, 
water is supplied to the water storage part A 
continuously from outside of the cell stack 103, 
immediately after a power generation stop of 
the fuel cell 6. The water is kept in the water 
storage part A, and it is constituted so that the 
water of the water storage part A may be 
supplied to the electrode base material B at 
the start-up of the fuel cell 6. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] In the fuel cell system which generates electricity by supplying the air 
containing hydrogen and oxygen to the eel of a fuel cell The eel stack constituted 
by said fuel cell carrying out the laminating of the electrode substrate which 
consists of ion exchange membrane, a forward catalyst electrode, and a negative 
catalyst electrode, While consisting of the water storage section which absorbs the 
water in said electrode substrate at the time of the overwater of said electrode 
substrate, and supplies water to said electrode substrate at the time of the water 
shortage of said electrode substrate, approaching said electrode substrate and 
arranging said water storage section The fuel cell system characterized by 
constituting so that water is continued and supplied to said water storage section 
from the exterior of said eel stack immediately after a generation-of-electrical- 
energy halt of said fuel cell, water may be kept in said water storage section and 
the water of said water storage section may be supplied to said electrode 
substrate at the time of starting of said fuel cell. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which reforms 
a raw material, manufactures hydrogen and generates electricity by supplying the 
obtained hydrogen to a fuel cell. 
[0002] 

[Description of the Prior Art] As a fuel cell system, an evaporator is heated with a 
heater, by the reformer which supplied the raw material evaporated with this 
evaporator to the catalyst bed, a raw material is reformed, hydrogen is 
manufactured, and there are some which generate electricity by supplying the 
obtained hydrogen to a fuel cell. 
[0003] 

[Problem(s) to be Solved by the Invention] In a fuel cell, it serves as overwater 
feeling, and a water shortage and generation-of-electrical-energy termination to a 
halt serves as overwater feeling from starting by the steady state to a stationary. 
For this reason, the complicated water supply control doubled with each operation 
mode was required. Even if the surrounding humidity of the ion exchange 
membrane accompanying the temperature rise of the eel of a fuel cell was large 
and supplied water from the exterior, since the eel of a fuel cell had got cold, the 
steam condensed to the gas passageway on the way especially at the time of 
starting, and it was not fully able to humidify ion exchange membrane of an 
electrode substrate. 

[0004] Thus, the engine performance of the eel of a fuel cell deteriorated, and that 
humidity control is difficult had also become the cause that the eel engine 
performance could not fully be taken out in early stages of a generation of 
electrical energy. 

[0005] Moreover, a lot of water was needed and bad influences, such as gas- 
passageway lock out by it, were also generated. 

[0006] Moreover, when it uses for migration, the amount of supply of the water 
needed for the eel of a fuel cell is violently changed with a load level, eel 
temperature, etc. On the other hand, the amount of humidification cannot be 
equivalent to the speed of the change. Therefore, it was difficult to control the 
amount of humidification proper. 

[0007] Furthermore, when water was supplied by the peak price of fluctuation so 
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that humidifying might not become insufficient, it became hydration, and diffusion 
paths of gas, such as pore of the carbon paper which is an electrode substrate, 
were got blocked with water, and there was a problem that the engine performance 
of a eel fell. Moreover, when water was supplied by the average in consideration of 
fluctuation of water, the excess and deficiency of supply will be repeated and the 
engine performance of a eel was not fully able to be taken out. 
[0008] This invention was made in view of this point, and aims at offering the fuel 
cell system which can maintain the engine performance of the eel of a fuel cell 
also by operational status, such as starting and a halt. 
[0009] 

[Means for Solving the Problem] In order to solve said technical problem and to 
attain the purpose, invention according to claim 1 In the fuel cell system which 
generates electricity by supplying the air containing hydrogen and oxygen to the 
eel of a fuel cell The eel stack constituted by said fuel cell carrying out the 
laminating of the electrode substrate which consists of ion exchange membrane, a 
forward catalyst electrode, and a negative catalyst electrode, While consisting of 
the water storage section which absorbs the water in said electrode substrate at 
the time of the overwater of said electrode substrate, and supplies water to said 
electrode substrate at the time of the water shortage of said electrode substrate, 
approaching said electrode substrate and arranging said water storage section 
Water is continued and supplied to said water storage section from the exterior of 
said eel stack immediately after a generation-of-electrical-energy halt of said fuel 
cell, water is kept in said water storage section, and it is characterized by 
constituting so that the water of said water storage section may be supplied to 
said electrode substrate at the time of starting of said fuel cell. 
[0010] Thus, by supplying the water of the water storage section at the time of 
starting, at the time of starting, since the water storage section goes up at the 
almost same temperature as a eel, compared with what supplies water, exact 
humidity management can be performed from the exterior. Moreover, since water 
can be kept in the condition of having contained the interior or near the eel, at the 
time of a halt, it is possible to maintain the humidity of the electrode substrate of a 
eel at a saturation state mostly also during storage. 

[001 1] Furthermore, supply control of the water of a fuel cell is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweight-ization are attained. 

[0012] Furthermore, supply control of the water of a fuel cell is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
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and the miniaturization of a water tank are possible, and efficient and small 

lightweight-ization are attained. 

[0013] 

[Embodiment of the Invention] Hereafter, the example of the fuel cell system of 
this invention is explained to a detail based on a drawing. 

[0014] Drawing 1 is the block diagram showing the example of a fuel cell system. 
[0015] An electric vehicle is equipped with the fuel cell system 1, and it has some 
which run the electrical and electric equipment generated with a fuel cell as a 
driving source. This fuel cell system 1 consists of the methanol tank 2, a reformer 
3, a shift converter 4, the selective oxidation reactor 5, the fuel cell 6, a moisture 
recuperator 7, a water tank 8, and controller 9 grade. The controller 9 is connected 
with each device, such as a bulb, a pump, and a fan, and a sensor. Each part of a 
reformer 3, a shift converter 4, the selective oxidation reactor 5, and a fuel cell 6 
is equipped with temperature sensors Tr, Tb, Ts, Tp, and Tc, and each part is 
controlled by these temperature detection by proper temperature by the controller 
9. 

[0016] The reformer 3 is equipped with the heater 10, the evaporator 11, and the 
catalyst bed 12 grade. In a heater 10, the burner pump 13 drives by temperature 
detection of temperature sensor Tb, and a methanol is supplied from the methanol 
tank 2 to it, and air is supplied by drive of the burner fan 14 to it, it burns in these 
in it, and an evaporator 1 1 is heated to it. By the drive of the methanol pump 1 5, 
with the methanol supplied from the methanol tank 2, the water supplied from a 
water tank 8 by the drive of a water pump 16 is mixed in an evaporator 1 1, and it is 
supplied again. The fuel which heated the evaporator 1 1 with the heater 10, 
evaporated the composite fuel of a methanol and water, and was evaporated with 
this evaporator 1 1 is supplied to a catalyst bed 12. 

[0017] By this reformer 3, a raw material is reformed, hydrogen is manufactured, 
and the hydrogen obtained by temperature detection of a temperature sensor Tr is 
supplied to a fuel cell 6 through a shift converter 4 and the selective oxidation 
reactor 5. A change-over valve 1 7 is formed between a reformer 3 and a shift 
converter 4, and hydrogen is returned to the heater 10 of a reformer 3 by 
actuation of this change-over valve 17. A shift converter 4 is cooled by 
temperature detection of a temperature sensor Ts by the air fan 18 for cooling. 
The air supplied by the drive of the air pump 19 for a reaction is mixed in the 
hydrogen sent from a shift converter 4, and it is supplied at the selective oxidation 
reactor 5. The selective oxidation reactor 5 is cooled by temperature detection of 
a temperature sensor Tp by the air fan 20 for cooling. A change-over valve 21 is 
formed between the selective oxidation reactor 5 and a fuel cell 6, and hydrogen is 
returned to the heater 10 of a reformer 3 by actuation of this change-over valve 
21. 

[0018] To a fuel cell 6, water is supplied from a water tank 8 by the drive of the 
cooling humidification pump 22, and air is supplied by temperature detection of 
temperature sensor Tc from the moisture recuperator 7 by the drive of the 
pressurization air pump 23 to it, and it generates electricity from these water, air, 
and hydrogen with a fuel cell 6 to it. The water used with the fuel cell 6 obtains 
water by heat exchange with the moisture recuperator 7, and is returned to a 
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water tank 8. Moreover, the hydrogen used with the fuel cell 6 for the generation 
of electrical energy is returned to the heater 10 of a reformer 3. 
[0019] By the reformer 3 which supplied the raw material which heated the 
evaporator 1 1 and was evaporated with this evaporator 1 1 with the heater 10 to 
the catalyst bed 12 in the fuel cell system 1 A raw material is reformed, hydrogen 
is manufactured and it generates electricity by supplying the obtained hydrogen to 
a fuel cell 6 through a shift converter 4 and the selective oxidation reactor 5. A 
reformer 3 A part of reactant gas by fuel reforming is taken out from the middle of 
a catalyst bed 12, and it constitutes so that it may return to a heater 10 through 
the return system 30. The return system 30 consists of piping 32 which connects 
the reactant gas fetch section 31 prepared in the catalyst bed 12 side, this 
reactant gas fetch section 31, and a heater 10 side, and a bulb 33 with which this 
piping 32 was equipped, takes out a part of reactant gas by fuel reforming from a 
catalyst bed 12 by opening a bulb 33, and is returned to a heater 10. As for a bulb 
33, an ON/OFF bulb or a positive crankcase ventilation valve is used. 
[0020] Next, the concrete example of a fuel cell is explained based on drawin g 2 
thru/or drawing 4 . The sectional view where drawing 2 meets the front view of a 
fuel cell, and drawing 3 meets the III — III line of drawing 2 , and drawing 4 are 
sectional views which meet X-X-ray and the Y-Y line of drawin g 2 . 
[0021] The fuel cell 6 is equipped with the eel stack 103 attached by ****** 102. 
The eel stack 103 is carried out for constructing Separators 104a, 104b, and 104c, 
two or more laminatings of it are carried out, it is attached, and is constituted, and 
104d of gas cutoff plates is formed between separator 104a and separator 104c. 
Tunnel path 1 15b is formed between 104d of gas cutoff plates at separator 104c. 
Among Separators 104a and 104b, it has the eel 106. The electrode substrate B of 
a eel 106 consists of ion exchange membrane 107, a forward catalyst electrode 
108, and a negative catalyst electrode 109. Periphery section 107a of ion exchange 
membrane 107 is inserted and held among Separators 104a and 104b, it has the 
catalyst electrode 108 of ion exchange membrane 107 forward to a field on the 
other hand, has the negative catalyst electrode 109 in the another side side, makes 
the hydrogen and oxygen of reactant gas react by this eel 106, generates water, 
and generates the electrical and electric equipment in that case. 
[0022] The porous guide object 1 10 formed in the outside of the forward catalyst 
electrode 108 of a eel 106 by the porous member is contacted, and it is arranged, 
and the porous guide object 111 formed also in the outside of the negative catalyst 
electrode 109 by the porous member is contacted, it is arranged, and the water 
storage section A for the absorption at the time of overwater and the supply at 
the time of a water shortage on the outside of an electrode substrate consists of 
porous members. 

[0023] The porous guide object 1 10,1 1 1 is fabricated by the porosity porous 
member, and Slots 1 10a and 111a are formed in the whole surface side at equal 
intervals, respectively. The porous guide object 110 contacts the side in which slot 
1 10a was formed to the forward catalyst electrode 108, and the porous guide 
object 1 1 1 is arranged towards the direction which intersects slot 111a 
perpendicularly with slot 1 10a of the porous guide object 1 10. The reactant gas 
path 112 which is open for free passage between slot 1 10a of the porous guide 
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object 1 10 and the forward catalyst electrode 108 is formed, and the reactant gas 
path 1 13 which is open for free passage between slot 111a of the porous guide 
object 111 and the negative catalyst electrode 1 09 is formed. 
[0024] A eel 106 does the include-angle alpha inclination of f and is arranged, a 
gasket 1 14 is formed among the separators 104b and 104c surrounding the 
perimeter of a eel 106, and the seal of the eel 106 is carried out to the eel stack 
103 with the gasket 1 14. The inlet-port section 1 15 of hydrogen is formed in the 
left-hand side upper part of the eel stack 103, the outlet section 116 of hydrogen 
is formed in a right-hand side lower part, a gasket 1 17,1 18 is formed among 
Separators 104a and 104b so that the perimeter of the inlet-port section 1 15 and 
the outlet section 116 may be surrounded, and the seal of the inlet-port section 
1 15 and the outlet section 1 16 is carried out. Inlet-port path 1 15a is formed in the 
direction of a laminating of a eel 106 at the inlet-port section 1 15, four tunnel 
paths 1 15b is open for free passage from this inlet-port path 1 15a to distribution 
path 1 15c of a eel 106 through the lower part of a gasket 1 14, and it is open for 
free passage from distribution path 1 1 5c to the reactant gas path 113. In the 
outlet section 116, outlet path 1 16a is formed in the direction of a laminating of a 
eel 106, four tunnel paths 1 16b opened for free passage by this outlet path 1 16a is 
open for free passage to set path 1 16c of a eel 106 through the lower part of a 
gasket 1 14, and set path 1 16c is open for free passage with the reactant gas path 
113. 

[0025] The inlet-port section 1 1 9 of oxygen is formed in the upper part right-hand 
side of the eel stack 1 03, the outlet section 1 20 of oxygen is formed in lower part 
left-hand side, a gasket 121,122 is formed among Separators 104a and 104b so 
that the perimeter of the inlet-port section 1 1 9 and the outlet section 1 20 may be 
surrounded, and the seal of the inlet-port section 119 and the outlet section 120 is 
carried out. Inlet-port path 1 19a is formed in the direction of a laminating of a eel 
106 at the inlet-port section 119, four tunnel paths 1 19b is open for free passage 
from this inlet-port path 1 19a to distribution path 1 19c of a eel 106 through the 
lower part of a gasket 1 14, and it is open for free passage from distribution path 
1 1 9c to the reactant gas path 1 1 2. In the outlet section 1 20, outlet path 1 20a is 
formed in the direction of a laminating of a eel 106, four tunnel paths 120b opened 
for free passage by this outlet path 120a is open for free passage to set path 120c 
of a eel 106 through the lower part of a gasket 1 14, and set path 120c is open for 
free passage with the reactant gas path 1 1 2. 

[0026] Moreover, the water path 123 is formed in the contact section with the 
porous guide object 1 10 which is an inferior surface of tongue in drawing 3 of 104d 
of gas cutoff plates. The discharge section 124 prepared in the bottom near the 
inlet-port section 1 1 5 of hydrogen through tunnel path of water path 1 23 where 
123a passes along lower part of gasket 1 14 on the other hand 124a is open for 
free passage, and another side 123b is opened for free passage by the feed zone 
1 25 prepared in the bottom near the outlet section 1 1 6 of hydrogen through tunnel 
path 125a which passes along the lower part of a gasket 1 14. Gaskets 126a and 
127a are formed among Separators 104a and 104c so that the perimeter of the 
discharge section 124 and a feed zone 125 may be surrounded, and the seal of the 
discharge section 124 and the feed zone 125 is carried out. 
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[0027] Moreover, the water path 128 is formed in the contact section with the 
porous guide object 110 which is a top face in drawing 3 of separator 104b. The 
discharge section 129 prepared in right-hand side near the inlet-port section 119 
of oxygen through tunnel path of water path 1 28 where 1 28a passes along lower 
part of gasket 1 14 on the other hand 129a is open for free passage, and another 
side 128b is opened for free passage by the feed zone 130 prepared in left-hand 
side near the outlet section 120 of oxygen through tunnel path 130a which passes 
along the lower part of a gasket 1 14. Gaskets 126b and 127b are formed among 
Separators 104a and 104b so that the. perimeter of the discharge section 129 and 
a feed zone 130 may be surrounded, and the seal of the discharge section 129 and 
the feed zone 1 30 is carried out. 

[0028] Therefore, if the hydrogen warmed and humidified is supplied from the inlet- 
port section 1 15 of the hydrogen of the eel stack 103, the hydrogen containing this 
moisture will be led to distribution path 1 15c of a eel 106 through inlet-port path 
1 15a to tunnel path 1 15b, and will flow the reactant gas path 1 13 from distribution 
path 115c. On the other hand, if the oxygen warmed and humidified is supplied 
from the inlet-port section 1 19 of oxygen, the oxygen containing this moisture will 
be open for free passage to distribution path 1 19c of a eel 106 through inlet-port 
path 1 19a to tunnel path 1 19b, and will flow the reactant gas path 112 from 
distribution path 1 1 9c. 

[0029] At this time, by the eel 106, water is generated and the generation of 
electrical energy which takes out change of the free energy in that case as 
electrical energy is performed by the electrochemical reaction of the hydrogen and 
oxygen of reactant gas. A eel 106 is connected at the eel 106 and serial which 
adjoined through separator 104c, and the generated power is taken out from the 
current collection section which is not illustrated [ which was prepared in the both 
ends of the eel stack 103 ]. 

[0030] Hydrogen and water are brought together in set path 1 16c of a eel 106, are 
led to outlet path 1 16a through tunnel path 1 16b, and are mainly discharged from 
the outlet section 1 16. Oxygen and water are brought together in set path 120c of 
a eel 106, are led to outlet path 120a through tunnel path 120b, and are mainly 
discharged from the outlet section 120. 

[0031] a eel — 106 — depending — hydrogen — oxygen — being electrochemical 

— a reaction — one side — **** — oxygen — water — porous one — a guide — 
the body — 110 — forward — a catalyst — an electrode — 108 — a passage — 
ion exchange membrane — 107 — a front face — supplying — having — another 
side — **** — hydrogen — water — porous one — a guide — the body — 111 - 

— negative — a catalyst — an electrode — 109 — a passage — - ion exchange 
membrane — 107 — a front face — supplying — having — this — forward — a 
catalyst — an electrode — 108 — ion exchange membrane — 107 — an interface 

— and — negative — a catalyst — an electrode — 109 — ion exchange 
membrane — 107 — an interface — carrying out — having — . Since elongation 
changes with water content a lot, ion exchange membrane 107 needs to always 
keep proper the humidification level of ion exchange membrane 107, to keep the 
elongation of ion exchange membrane 107 constant, and to maintain an interface at 
stability. 
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[0032] Although the electrical and electric equipment occurs at the 
electrochemical reaction of the hydrogen and oxygen of the reactant gas by this 
eel 106 and water is generated in that case Although the engine performance of 
elongation and a eel 106 will deteriorate further if superfluous water, such as the 
water of condensation generated not only in the elongation by the relative humidity 
of this eel 106 interior but in the interior, generation water, and oversupply water, 
contacts ion exchange membrane 107 directly The porous guide object 110,111 
was contacted to the catalyst electrode 108,109 of the both sides of a eel 106, 
and it arranges, and superfluous water, such as the water of condensation 
generated in the eel 106 interior, generation water, and oversupply water, can be 
absorbed with the porous guide object 1 10,1 1 1, and can be removed. 
[0033] For this reason, the elongation of ion exchange membrane 107 could be 
prevented, and the engine performance of a eel 106 could be kept efficient for a 
long period of time, and the diffusibility fall of reactant gas is prevented. Thus, 
superfluous water can be removed without using special equipment, and it can 
consider as simplicity, a low price, a compact, and lightweight equipment. When 
supplying water by forming the reactant gas path 1 12,1 13 with the porous guide 
object 1 10,1 1 1, it is absorbed with the porous guide object 1 10,1 1 1, and a part is 
diffused to the reactant gas path 1 12,1 13, while humidifying effectively by moving 
to the direct catalyst electrode 108,109, when superfluous water is generated, a 
part has the damper effectiveness which absorbs this and is supplied at the time 
of lack, and humidification of optimum dose is possible for it. 
[0034] Moreover, the water storage section A for the absorption at the time of 
overwater and the supply at the time of a water shortage on the outside of the 
electrode substrate which consists of ion exchange membrane 107, a forward 
catalyst electrode 108, and a negative catalyst electrode 109 is formed in the eel 
stack 103 interior of a fuel cell 6, and water is kept in the water storage section A 
at the time of a halt, and it constitutes so that the water of the water storage 
section A may be supplied at the time of starting. 

[0035] Thus, by supplying the water of the water storage section A at the time of 
starting of a fuel cell, at the time of starting, since the water storage section A 
goes up at the almost same temperature as a eel 106, compared with what 
supplies water, exact humidity management can be performed from the exterior. 
Moreover, since water can be kept in the water storage section A in the condition 
of having contained the interior or near the eel 106, at the time of a halt, it is 
possible to maintain mostly the humidity of the ion exchange membrane 107 of a 
eel 106 at a saturation state also during storage. 

[0036] Furthermore, supply control of the water of a fuel cell 6 is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel 106, the miniaturization of reduction 
of the amount of the water used, reduction of pump power required for water 
supply, reduction of the amount of heating, the evaporation section, a heat 
exchanger, etc. and the miniaturization of a water tank are possible, and efficient 
and small lightweight-ization are attained. 

[0037] Moreover, water is kept in the water storage section A at the time of 
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starting, and it constitutes so that the water of the water storage section A may 
be supplied at the time of a stationary. Thus, by supplying the water of the water 
storage section A at the time of a stationary, at the time of starting, the water of 
condensation and superfluous water can be secured and the amount of supply of 
humidification water can be reduced. Moreover, during starting, since the water 
which is not contributed to humidification is removed from a gas passageway, the 
engine performance is highly maintainable from generation-of-electrical-energy 
initiation. 

[0038] Furthermore, supply control of the water of a fuel cell 6 is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweight-ization are attained. 

[0039] Drawin g 5 thru/or drawing 8 show other examples of the water storage 
section. The water storage section A of drawing 5 has multilayer structure, the 1st 
storage section A1 is formed by the porous member which has a path 300, and the 
2nd storage section A2 is similarly formed by the porous member. Although water 
is absorbed and held from the path 300 of the 1st storage section A1 at the 2nd 
storage section A2, from the 2nd storage section A2, the 1st storage section A1 
has good water absorption, and has increased water capacity by making the water 
storage section A into multilayer structure. 

[0040] The water storage section A of drawing 6 has multilayer structure, the 1st 
storage section A1 is formed by the porous member which has a path 300 similarly, 
and the 2nd storage section A2 is formed by the porous member or non- 
permeated material. It has the crevice in the 1st storage section A1 side of the 
2nd storage section A2, space is formed between this crevice and the 1 st storage 
section A1, and the path 301 is formed in this space. Although water is absorbed 
and held from the path 300 of the 1st storage section A1 at the 2nd storage 
section A2, water is further held so much and certainly by the path 301. 
[0041] Although the water storage section A of drawing 7 has multilayer structure, 
the 1st storage section A1 is formed by the porous member which has a path 300 
and the 2nd storage section A2 is similarly formed by the porous member, the 
non-permeated material C is arranged on the outside of this 2nd storage section 
A2. Between paths 300, the guide path 302 which opens the outside and the 2nd 
storage section A2 of an electrode substrate B for free passage is formed at the 
1st storage section A1. Moreover, the water path 303 is formed in the 2nd storage 
section A2 between the non-permeated material C. Therefore, by lengthening with 
negative pressure, water is absorbed by the 1st storage section A1 from a path 
300, it is further absorbed by the guide path 302 at the 2nd storage section A2, 
and water absorption is quick. 

[0042] The water storage section A of drawing 8 has multilayer structure, the 1st 
storage section A1 is formed by the porous member which has a path 300, and the 
non-permeated material C is arranged on the outside of this 1st storage section 
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A1 . The water path 304 is formed between the 1 st storage sections A1 , and water 
is smoothly supplied to the non-permeated material C from the water path 304 at 
the 1 st storage section A1 . 

[0043] Drawing 9 and drawing 10 show the arrangement location of the water 
storage section A. In the example of drawing 9 , the gas passageway 400 is formed 
in the both sides of the eel 106 which consists of electrode substrates, and the 
water storage section A is formed in the space of this gas passageway 400. Thus, 
it is arranged in the location where the water storage section A separated from the 
eel 106 of an electrode substrate, and the water supplied with a water pump 401 is 
kept by the water storage section A. 

[0044] In the example of drawing 10 , the inlet-port section 115 of hydrogen and 
the outlet section 1 16 of hydrogen are formed in the both sides of the eel 106 
which consists of electrode substrates. Inlet-port path 1 15a is formed in the 
direction of a laminating of a eel 106 at the inlet-port section 1 15, four tunnel 
paths 1 15b is opened for free passage by distribution path 1 15c of a eel 106 from 
this inlet-port path 1 15a, and the water storage section A is formed in this 
entrance side. 

[0045] Moreover, outlet path 1 16a is formed in the direction of a laminating of a 
eel 106 at the outlet section 1 16, four tunnel paths 1 16b is opened for free 
passage by set path 1 1 6c of a eel 1 06 from this outlet path 1 1 6a, and the water 
storage section A is formed in this outlet side. 

[0046] Next, operation of a fuel cell system is explained based on drawing 1 1 . In 
drawing 1 1 (a), characteristic curves b1 and d show this invention for operation of 
the former [ characteristic curve / a1 ], respectively. Moreover, in drawing 1 1 (b), 
characteristic curves b2 and c2 show this invention for operation of the former 
[ characteristic curve / a2 ], respectively. 

[0047] In the conventional thing, supply of the steam to a fuel cell is gradually 
suspended immediately after halt actuation of a fuel cell system at the time of a 
halt. The humidity inside a eel changes with surrounding temperature at the time of 
storage. If temperature approaches saturated humidity gradually by fall and 
exceeds it, moisture condenses and a path etc. is blockaded. Moreover, since the 
water of condensation is unevenly distributed even if temperature rises, there is 
little humidification effectiveness to the film of an electrode substrate. The 
preparations (a pump is driven and a steam is made by heating or heat exchange.) 
for supplying water (or steam) from the exterior in advance of generation-of- 
electrical-energy initiation at the time of starting are made. While raising the 
temperature of a eel to proper temperature with generation-of^electrical-energy 
initiation, water (or steam) is supplied from the exterior. Since it is necessary to 
change the moisture amount of supply at the time of a generation of electrical 
energy according to the temperature of an output and a eel etc., there is a problem 
of having to change the amount of humidification frequently. 

[0048] Supply of the steam(water) from the outside of a fuel cell is not suspended 
at the time of a generation-ol^electrical-energy halt of a fuel cell, but it is the 
same as the time of a generation of electrical energy, or sending the flow rate 
beyond it is continued, and the water storage section A is made to absorb as water 
in the example of drawing 1 1 (b) which is the fuel cell system 1 of this invention. In 
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the time of storage, it is maintained at the saturated humidity by surrounding 
temperature, and a condensed part is absorbed further. The temperature of a eel 
106 is raised to proper temperature with generation-of-electrical-energy initiation 
at the time of starting. Heat tracing or self-generation of heat is used for this. In 
early stages, water (or steam) supply from the outside is not performed, but the 
water of the water storage section A is used. Temperature rises with the rise of 
eel temperature and the water of the water storage section A evaporates to the 
gas passageway. Thereby, a gas passageway is maintained near the saturated 
humidity. Only by humidification by natural evaporation of storage water, since 
there is a limitation in time, in order to shorten warm-up time, water (or steam) is 
supplied from the exterior after fixed time amount progress. Since absorption and 
emission efficiency of moisture can be used at the time of a generation of 
electrical energy, even if it does not change the amount of humidification 
frequently, proper humidification control is possible. 

[0049] Moreover, in the example of drawing 1 1 (c), supply of water (steam) is 
gradually suspended immediately after halt actuation of a system at the time of a 
halt. It is maintained at the saturated humidity by surrounding temperature in the 
time of storage. A condensed part is absorbed further. The preparations (a pump is 
driven and a steam is made by heating or heat exchange.) for supplying water (or 
steam) from the exterior in advance of generation-of-electrical-energy initiation at 
the time of starting are made. While raising the temperature of a eel to proper 
temperature with generation-of-electrical-energy initiation, water (or steam) is 
supplied from the exterior. Since some water of the water storage section A can 
be used, in early stages, water (or steam) supply from the outside is not performed, 
but the water of the water storage section A is used. Therefore, there is little 
water amount of supply compared with the former, and it ends. Supplying water, 
water is kept in the water storage section A, and it uses for humidity management 
later. Since absorption and emission efficiency of moisture can be used at the time 
of a generation of electrical energy, even if it does not change the amount of 
humidification frequently, proper humidification control is possible. 
[0050] Drawing 12 is the block diagram showing other examples of a fuel cell 
system. Although constituted like drawing 1 , the fuel cell 6 of this example is 
constituted so that the air heated by delivery and this heating unit 501 in air from 
the water tank 8 by the heating unit 501 which is arranged by the drive of the 
pump 500 for air at a reformer 3 unlike drawing 1 may be sent to the entrance side 
502 of a fuel cell 6. Moreover, it is constituted so that the water heated by delivery 
and this heating unit 51 1 in water from the water tank 8 by the heating unit 51 1 
arranged by the drive of the humidification pump 510 for water at a reformer 3 may 
be sent to the entrance side 512 of a fuel cell 6. 

[0051] a fuel cell 6 — a hydrogen side — an inlet port — moisture — many — 
moreover, an air side — an outlet — moisture — it becomes [ many ]. For this 
reason, the air heated by delivery and this heating unit 501 by the heating unit 501 
arranged by the drive of the pump 500 for air to predetermined timing at a 
reformer 3 is sent to the entrance side 502 of a fuel cell 6. Moreover, the hydrogen 
heated by delivery and this heating unit 51 1 in hydrogen from the water tank 8 by 
the heating unit 51 1 arranged by the drive of the humidification pump 510 for 
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hydrogen to predetermined timing at a reformer 3 is sent to the entrance side 512 
of a fuel cell 6. 

[0052] Thus, it can change and moisture can be maintained at homogeneity by this, 
and after every fixed time amount, the amount generating of fixed currents, and 
fixed electric-energy generating, timing of this exchange is performed for whenever 
[ of every or starting/halt / every ], whenever [ according to / the drive of the 
pump 500 for air, and the humidification pump 510 for water ] a load is set to 0 (or 
below constant value). Exchange of this air is performed by actuation of a bulb 
503,504, and exchange of hydrogen is performed by actuation of a bulb 513,514. 
[0053] 

[Effect of the Invention] The eel stack constituted by invention according to claim 
1 carrying out the laminating of the electrode substrate with which a fuel cell 
consists of ion exchange membrane, a forward catalyst electrode, and a negative 
catalyst electrode as described above, While consisting of the water storage 
section which absorbs the water in an electrode substrate at the time of the 
overwater of an electrode substrate, and supplies water to an electrode substrate 
at the time of the water shortage of an electrode substrate, approaching an 
electrode substrate and arranging the water storage section Water is continued 
and supplied to the water storage section from the exterior of a eel stack 
immediately after a generation-of-electrical-energy halt of a fuel cell. Since water 
is kept in the water storage section, it constitutes so that the water of the water 
storage section may be supplied to an electrode substrate at the time of starting 
of a fuel cell, and the water of the water storage section is supplied at the time of 
starting and the water storage section goes up at the almost same temperature as 
a eel at the time of starting, Compared with what supplies water, exact humidity 
management can be performed from the exterior at the time of starting. Moreover, 
since water can be kept in the condition of having contained the interior or near 
the eel, at the time of a generation-of-electrical-energy halt, it is possible to 
maintain the humidity of the ion exchange membrane of a eel at a saturation state 
mostly also during storage. 

[0054] Furthermore, supply control of the water of a fuel cell is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweight-ization are attained. 

[0055] Since the water of condensation and superfluous water are securable at the 
time of starting, the amount of supply of humidification water can be reduced. 
Moreover, during starting, since the water which is not contributed to 
humidification is removed from a gas passageway, the engine performance is highly 
maintainable from generation-of-electrical-energy initiation. 

[0056] Moreover, supply control of the water of a fuel cell is easy, and the supply 
of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
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be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweightHzation are attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the fuel cell system which reforms 
a raw material, manufactures hydrogen and generates electricity by supplying the 
obtained hydrogen to a fuel cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] As a fuel cell system, an evaporator is heated with a 
heater, by the reformer which supplied the raw material evaporated with this 
evaporator to the catalyst bed, a raw material is reformed, hydrogen is 
manufactured, and there are some which generate electricity by supplying the 
obtained hydrogen to a fuel cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] The eel stack constituted by invention according to claim 
1 carrying out the laminating of the electrode substrate with which a fuel cell 
consists of ion exchange membrane, a forward catalyst electrode, and a negative 
catalyst electrode as described above, While consisting of the water storage 
section which absorbs the water in an electrode substrate at the time of the 
overwater of an electrode substrate, and supplies water to an electrode substrate 
at the time of the water shortage of an electrode substrate, approaching an 
electrode substrate and arranging the water storage section Water is continued 
and supplied to the water storage section from the exterior of a eel stack 
immediately after a generation-of-electrical-energy halt of a fuel cell. Since water 
is kept in the water storage section, it constitutes so that the water of the water 
storage section may be supplied to an electrode substrate at the time of starting 
of a fuel cell, and the water of the water storage section is supplied at the time of 
starting and the water storage section goes up at the almost same temperature as 
a eel at the time of starting, Compared with what supplies water, exact humidity 
management can be performed from the exterior at the time of starting. Moreover, 
since water can be kept in the condition of having contained the interior or near 
the eel, at the time of a generation-of-electrical-energy halt, it is possible to 
maintain the humidity of the ion exchange membrane of a eel at a saturation state 
mostly also during storage. 

[0054] Furthermore, supply control of the water of a fuel cell is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweight-ization are attained. 

[0055] Since the water of condensation and superfluous water are securable at the 
time of starting, the amount of supply of humidification water can be reduced. 
Moreover, during starting, since the water which is not contributed to 
humidification is removed from a gas passageway, the engine performance is highly 
maintainable from generation-of-electrical-energy initiation. 

[0056] Moreover, supply control of the water of a fuel cell is easy, and the supply 
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of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweight-ization are attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] In a fuel cell, it serves as overwater 
feeling, and a water shortage and generation-of-electrical-energy termination to a 
halt serves as overwater feeling from starting by the steady state to a stationary. 
For this reason, the complicated water supply control doubled with each operation 
mode was required. Even if the surrounding humidity of the ion exchange 
membrane accompanying the temperature rise of the eel of a fuel cell was large 
and supplied water from the exterior, since the eel of a fuel cell had got cold, the 
steam condensed to the gas passageway on the way especially at the time of 
starting, and it was not fully able to humidify ion exchange membrane of an 
electrode substrate. 

[0004] Thus, the engine performance of the eel of a fuel cell deteriorated, and that 
humidity control is difficult had also become the cause that the eel engine 
performance could not fully be taken out in early stages of a generation of 
electrical energy. 

[0005] Moreover, a lot of water was needed and bad influences, such as gas- 
passageway lock out by it, were also generated. 

[0006] Moreover, when it uses for migration, the amount of supply of the water 
needed for the eel of a fuel cell is violently changed with a load level, eel 
temperature, etc. On the other hand, the amount of humidification cannot be 
equivalent to the speed of the change. Therefore, it was difficult to control the 
amount of humidification proper. 

[0007] Furthermore, when water was supplied by the peak price of fluctuation so 
that humidifying might not become insufficient, it became hydration, and diffusion 
paths of gas, such as pore of the carbon paper which is an electrode substrate, 
were got blocked with water, and there was a problem that the engine performance 
of a eel fell. Moreover, when water was supplied by the average in consideration of 
fluctuation of water, the excess and deficiency of supply will be repeated and the 
engine performance of a eel was not fully able to be taken out. 
[0008] This invention was made in view of this point, and aims at offering the fuel 
cell system which can maintain the engine performance of the eel of a fuel cell 
also by operational status, such as starting and a halt. 
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MEANS 

[Means for Solving the Problem] In order to solve said technical problem and to 
attain the purpose, invention according to claim 1 In the fuel cell system which 
generates electricity by supplying the air containing hydrogen and oxygen to the 
eel of a fuel cell The eel stack constituted by said fuel cell carrying out the 
laminating of the electrode substrate which consists of ion exchange membrane, a 
forward catalyst electrode, and a negative catalyst electrode, While consisting of 
the water storage section which absorbs the water in said electrode substrate at 
the time of the overwater of said electrode substrate, and supplies water to said 
electrode substrate at the time of the water shortage of said electrode substrate, 
approaching said electrode substrate and arranging said water storage section 
Water is continued and supplied to said water storage section from the exterior of 
said eel stack immediately after a generation-of-electrical-energy halt of said fuel 
cell, water is kept in said water storage section, and it is characterized by 
constituting so that the water of said water storage section may be supplied to 
said electrode substrate at the time of starting of said fuel cell. 
[0010] Thus, by supplying the water of the water storage section at the time of 
starting, at the time of starting, since the water storage section goes up at the 
almost same temperature as a eel, compared with what supplies water, exact 
humidity management can be performed from the exterior. Moreover, since water 
can be kept in the condition of having contained the interior or near the eel, at the 
time of a halt, it is possible to maintain the humidity of the electrode substrate of a 
eel at a saturation state mostly also during storage. 

[001 1] Furthermore, supply control of the water of a fuel cell is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweight-ization are attained. 

[0012] Furthermore, supply control of the water of a fuel cell is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
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the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweightHzation are attained. 
[0013] 

[Embodiment of the Invention] Hereafter, the example of the fuel cell system of 
this invention is explained to a detail based on a drawing. 

[0014] Drawing 1 is the block diagram showing the example of a fuel cell system. 
[0015] An electric vehicle is equipped with the fuel cell system 1, and it has some 
which run the electrical and electric equipment generated with a fuel cell as a 
driving source. This fuel cell system 1 consists of the methanol tank 2, a reformer 
3, a shift converter 4, the selective oxidation reactor 5, the fuel cell 6, a moisture 
recuperator 7, a water tank 8, and controller 9 grade. The controller 9 is connected 
with each device, such as a bulb, a pump, and a fan, and a sensor. Each part of a 
reformer 3, a shift converter 4, the selective oxidation reactor 5, and a fuel cell 6 
is equipped with temperature sensors Tr, Tb, Ts, Tp, and Tc, and each part is 
controlled by these temperature detection by proper temperature by the controller 
9. 

[0016] The reformer 3 is equipped with the heater 10, the evaporator 1 1, and the 
catalyst bed 12 grade. In a heater 10, the burner pump 13 drives by temperature 
detection of temperature sensor Tb, and a methanol is supplied from the methanol 
tank 2 to it, and air is supplied by drive of the burner fan 14 to it, it burns in these 
in it, and an evaporator 11 is heated to it. By the drive of the methanol pump 15, 
with the methanol supplied from the methanol tank 2, the water supplied from a 
water tank 8 by the drive of a water pump 16 is mixed in an evaporator 1 1, and it is 
supplied again. The fuel which heated the evaporator 1 1 with the heater 10, 
evaporated the composite fuel of a methanol and water, and was evaporated with 
this evaporator 1 1 is supplied to a catalyst bed 12. 

[0017] By this reformer 3, a raw material is reformed, hydrogen is manufactured, 
and the hydrogen obtained by temperature detection of a temperature sensor Tr is 
supplied to a fuel cell 6 through a shift converter 4 and the selective oxidation 
reactor 5. A change-over valve 17 is formed between a reformer 3 and a shift 
converter 4, and hydrogen is returned to the heater 10 of a reformer 3 by 
actuation of this change-over valve 1 7. A shift converter 4 is cooled by 
temperature detection of a temperature sensor Ts by the air fan 18 for cooling. 
The air supplied by the drive of the air pump 19 for a reaction is mixed in the 
hydrogen sent from a shift converter 4, and it is supplied at the selective oxidation 
reactor 5. The selective oxidation reactor 5 is cooled by temperature detection of 
a temperature sensor Tp by the air fan 20 for cooling. A change-over valve 21 is 
formed between the selective oxidation reactor 5 and a fuel cell 6, and hydrogen is 
returned to the heater 10 of a reformer 3 by actuation of this change-over valve 
21. 

[0018] To a fuel cell 6, water is supplied from a water tank 8 by the drive of the 
cooling humidification pump 22, and air is supplied by temperature detection of 
temperature sensor Tc from the moisture recuperator 7 by the drive of the 
pressurization air pump 23 to it, and it generates electricity from these water, air, 
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and hydrogen with a fuel cell 6 to it. The water used with the fuel cell 6 obtains 
water by heat exchange with the moisture recuperator 7, and is returned to a 
water tank 8. Moreover, the hydrogen used with the fuel cell 6 for the generation 
of electrical energy is returned to the heater 10 of a reformer 3. 
[0019] By the reformer 3 which supplied the raw material which heated the 
evaporator 1 1 and was evaporated with this evaporator 1 1 with the heater 10 to 
the catalyst bed 12 in the fuel cell system 1 A raw material is reformed, hydrogen 
is manufactured and it generates electricity by supplying the obtained hydrogen to 
a fuel cell 6 through a shift converter 4 and the selective oxidation reactor 5. A 
reformer 3 A part of reactant gas by fuel reforming is taken out from the middle of 
a catalyst bed 12, and it constitutes so that it may return to a heater 10 through 
the return system 30. The return system 30 consists of piping 32 which connects 
the reactant gas fetch section 31 prepared in the catalyst bed 12 side, this 
reactant gas fetch section 31, and a heater 10 side, and a bulb 33 with which this 
piping 32 was equipped, takes out a part of reactant gas by fuel reforming from a 
catalyst bed 12 by opening a bulb 33, and is returned to a heater 10. As for a bulb 
33, an ON/OFF bulb or a positive crankcase ventilation valve is used. 
[0020] Next, the concrete example of a fuel cell is explained based on drawing 2 
thru/or drawin g 4 . The sectional view where drawin g 2 meets the front view of a 
fuel cell, and drawing 3 meets the III — III line of drawing 2 , and drawing 4 are 
sectional views which meet X-X-ray and the Y-Y line of drawing 2 . 
[0021] The fuel cell 6 is equipped with the eel stack 103 attached by ****** 102. 
The eel stack 103 is carried out for constructing Separators 104a, 104b, and 104c, 
two or more laminatings of it are carried out, it is attached, and is constituted, and 
104d of gas cutoff plates is formed between separator 104a and separator 104c. 
Tunnel path 1 15b is formed between 104d of gas cutoff plates at separator 104c. 
Among Separators 104a and 104b, it has the eel 106. The electrode substrate B of 
a eel 106 consists of ion exchange membrane 107, a forward catalyst electrode 
108, and a negative catalyst electrode 109. Periphery section 107a of ion exchange 
membrane 107 is inserted and held among Separators 104a and 104b, it has the 
catalyst electrode 108 of ion exchange membrane 107 forward to a field on the 
other hand, has the negative catalyst electrode 109 in the another side side, makes 
the hydrogen and oxygen of reactant gas react by this eel 106, generates water, 
and generates the electrical and electric equipment in that case. 
[0022] The porous guide object 1 10 formed in the outside of the forward catalyst 
electrode 108 of a eel 106 by the porous member is contacted, and it is arranged, 
and the porous guide object 1 1 1 formed also in the outside of the negative catalyst 
electrode 109 by the porous member is contacted, it is arranged, and the water 
storage section A for the absorption at the time of overwater and the supply at 
the time of a water shortage on the outside of an electrode substrate consists of 
porous members. 

[0023] The porous guide object 1 10,1 1 1 is fabricated by the porosity porous 
member, and Slots 1 10a and 111a are formed in the whole surface side at equal 
intervals, respectively. The porous guide object 110 contacts the side in which slot 
1 10a was formed to the forward catalyst electrode 108, and the porous guide 
object 1 1 1 is arranged towards the direction which intersects slot 111a 
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perpendicularly with slot 110a of the porous guide object 110. The reactant gas 
path 112 which is open for free passage between slot 1 10a of the porous guide 
object 1 10 and the forward catalyst electrode 108 is formed, and the reactant gas 
path 1 13 which is open for free passage between slot 111a of the porous guide 
object 1 1 1 and the negative catalyst electrode 109 is formed. 
[0024] A eel 106 does the include-angle alpha inclination of, and is arranged, a 
gasket 1 14 is formed among the separators 104b and 104c surrounding the 
perimeter of a eel 106, and the seal of the eel 106 is carried out to the eel stack 
103 with the gasket 1 14. The inlet-port section 1 15 of hydrogen is formed in the 
left-hand side upper part of the eel stack 103, the outlet section 1 16 of hydrogen 
is formed in a right-hand side lower part, a gasket 1 17,1 18 is formed among 
Separators 104a and 104b so that the perimeter of the inlet-port section 115 and 
the outlet section 1 16 may be surrounded, and the seal of the inlet-port section 
1 15 and the outlet section 1 16 is carried out. Inlet-port path 1 15a is formed in the 
direction of a laminating of a eel 106 at the inlet-port section 115, four tunnel 
paths 1 15b is open for free passage from this inlet-port path 1 15a to distribution 
path 1 15c of a eel 106 through the lower part of a gasket 1 14, and it is open for 
free passage from distribution path 1 15c to the reactant gas path 113. In the 
outlet section 1 16, outlet path 1 16a is formed in the direction of a laminating of a 
eel 106, four tunnel paths 1 16b opened for free passage by this outlet path 1 16a is 
open for free passage to set path 1 16c of a eel 106 through the lower part of a 
gasket 1 14, and set path 1 16c is open for free passage with the reactant gas path 
113. 

[0025] The inlet-port section 1 19 of oxygen is formed in the upper part right-hand 
side of the eel stack 103, the outlet section 120 of oxygen is formed in lower part 
left-hand side, a gasket 121,122 is formed among Separators 104a and 104b so 
that the perimeter of the inlet-port section 1 19 and the outlet section 120 may be 
surrounded, and the seal of the inlet-port section 119 and the outlet section 120 is 
carried out. Inlet-port path 1 19a is formed in the direction of a laminating of a eel 
106 at the inlet-port section 1 19, four tunnel paths 1 19b is open for free passage 
from this inlet-port path 1 19a to distribution path 1 19c of a eel 106 through the 
lower part of a gasket 114, and it is open for free passage from distribution path 
1 1 9c to the reactant gas path 1 1 2. In the outlet section 1 20, outlet path 1 20a is 
formed in the direction of a laminating of a eel 106, four tunnel paths 120b opened 
for free passage by this outlet path 120a is open for free passage to set path 120c 
of a eel 106 through the lower part of a gasket 1 14, and set path 120c is open for 
free passage with the reactant gas path 1 1 2. 

[0026] Moreover, the water path 123 is formed in the contact section with the 
porous guide object 1 10 which is an inferior surface of tongue in drawin g 3 of 104d 
of gas cutoff plates. The discharge section 124 prepared in the bottom near the 
inlet-port section 1 1 5 of hydrogen through tunnel path of water jpath 1 23 where 
123a passes along lower part of gasket 1 14 on the other hand 124a is open for 
free passage, and another side 123b is opened for free passage by the feed zone 
1 25 prepared in the bottom near the outlet section 1 1 6 of hydrogen through tunnel 
path 125a which passes along the lower part of a gasket 1 14. Gaskets 126a and 
127a are formed among Separators 104a and 104c so that the perimeter of the 
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discharge section 124 and a feed zone 125 may be surrounded, and the seal of the 
discharge section 124 and the feed zone 125 is carried out. 
[0027] Moreover/the water path 128 is formed in the contact section with the 
porous guide object 1 10 which is a top face in drawing 3 of separator 104b. The 
discharge section 129 prepared in right-hand side near the inlet-port section 119 
of oxygen through tunnel path of water path 128 where 128a passes along lower 
part of gasket 1 14 on the other hand 129a is open for free passage, and another 
side 128b is opened for free passage by the feed zone 130 prepared in left-hand 
side near the outlet section 1 20 of oxygen through tunnel path 1 30a which passes 
along the lower part of a gasket 1 14. Gaskets 126b and 127b are formed among 
Separators 104a and 104b so that the perimeter of the discharge section 129 and 
a feed zone 130 may be surrounded, and the seal of the discharge section 129 and 
the feed zone 1 30 is carried out. 

[0028] Therefore, if the hydrogen warmed and humidified is supplied from the inlet- 
port section 115 of the hydrogen of the eel stack 103, the hydrogen containing this 
moisture will be led to distribution path 1 15c of a eel 106 through inlet-port path 
1 15a to tunnel path 1 15b, and will flow the reactant gas path 1 13 from distribution 
path 115c. On the other hand, if the oxygen warmed and humidified is supplied 
from the inlet-port section 1 19 of oxygen, the oxygen containing this moisture will 
be open for free passage to distribution path 1 19c of a eel 106 through inlet-port 
path 1 1 9a to tunnel path 1 1 9b, and will flow the reactant gas path 1 1 2 from 
distribution path 1 1 9c. 

[0029] At this time, by the eel 106, water is generated and the generation of 
electrical energy which takes out change of the free energy in that case as 
electrical energy is performed by the electrochemical reaction of the hydrogen and 
oxygen of reactant gas. A eel 106 is connected at the eel 106 and serial which 
adjoined through separator 104c, and the generated power is taken out from the 
current collection section which is not illustrated [ which was prepared in the both 
ends of the eel stack 103 ]. 

[0030] Hydrogen and water are brought together in set path 1 16c of a eel 106, are 
led to outlet path 1 16a through tunnel path 1 16b, and are mainly discharged from 
the outlet section 1 16. Oxygen and water are brought together in set path 120c of 
a eel 106, are led to outlet path 120a through tunnel path 120b, and are mainly 
discharged from the outlet section 1 20. 

[0031] a eel — 106 — depending — hydrogen — oxygen — being electrochemical 

— a reaction — one side — **** — oxygen — water — porous one — a guide — 
the body — 110 — forward — a catalyst — an electrode — 108 — a passage — 
ion exchange membrane — 107 — a front face — supplying — having — another 
side — **** — hydrogen — water — porous one — a guide — the body — 111 - 

— negative — a catalyst — an electrode — 109 — a passage — ion exchange 
membrane — 107 — a front face — supplying — having — this — forward — a 
catalyst — an electrode — 108 — ion exchange membrane — 107 — an interface 

— and — negative — a catalyst — an electrode — 109 — ion exchange 
membrane — 107 — an interface — carrying out — having — . Since elongation 
changes with water content a lot, ion exchange membrane 107 needs to always 
keep proper the humidification level of ion exchange membrane 107, to keep the 
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elongation of ion exchange membrane 107 constant, and to maintain an interface at 
stability. 

[0032] Although the electrical and electric equipment occurs at the 
electrochemical reaction of the hydrogen and oxygen of the reactant gas by this 
eel 106 and water is generated in that case Although the engine performance of 
elongation and a eel 106 will deteriorate further if superfluous water, such as the 
water of condensation generated not only in the elongation by the relative humidity 
of this eel 106 interior but in the interior, generation water, and oversupply water, 
contacts ion exchange membrane 107 directly The porous guide object 1 10,1 1 1 
was contacted to the catalyst electrode 108,109 of the both sides of a eel 106, 
and it arranges, and superfluous water, such as the water of condensation 
generated in the eel 106 interior, generation water, and oversupply water, can be 
absorbed with the porous guide object 1 10,1 1 1, and can be removed. 
[0033] For this reason, the elongation of ion exchange membrane 107 could be 
prevented, and the engine performance of a eel 106 could be kept efficient for a 
long period of time, and the diffusibility fall of reactant gas is prevented. Thus, 
superfluous water can be removed without using special equipment, and it can 
consider as simplicity, a low price, a compact, and lightweight equipment. When 
supplying water by forming the reactant gas path 1 12,1 13 with the porous guide 
object 1 10,1 1 1, it is absorbed with the porous guide object 1 10,1 1 1, and a part is 
diffused to the reactant gas path 1 12,1 13, while humidifying effectively by moving 
to the direct catalyst electrode 108,109, when superfluous water is generated, a 
part has the damper effectiveness which absorbs this and is supplied at the time 
of lack, and humidification of optimum dose is possible for it. 
[0034] Moreover, the water storage section A for the absorption at the time of 
overwater and the supply at the time of a water shortage on the outside of the 
electrode substrate which consists of ion exchange membrane 107, a forward 
catalyst electrode 108, and a negative catalyst electrode 109 is formed in the eel 
stack 103 interior of a fuel cell 6, and water is kept in the water storage section A 
at the time of a halt, and it constitutes so that the water of the water storage 
section A may be supplied at the time of starting. 

[0035] Thus, by supplying the water of the water storage section A at the time of 
starting of a fuel cell, at the time of starting, since the water storage section A 
goes up at the almost same temperature as a eel 106, compared with what 
supplies water, exact humidity management can be performed from the exterior. 
Moreover, since water can be kept in the water storage section A in the condition 
of having contained the interior or near the eel 106, at the time of a halt, it is 
possible to maintain mostly the humidity of the ion exchange membrane 107 of a 
eel 1 06 at a saturation state also during storage. 

[0036] Furthermore, supply control of the water of a fuel cell 6 is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel 106, the miniaturization of reduction 
of the amount of the water used, reduction of pump power required for water 
supply, reduction of the amount of heating, the evaporation section, a heat 
exchanger, etc. and the miniaturization of a water tank are possible, and efficient 
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and small lightweightHzation are attained. 

[0037] Moreover, water is kept in the water storage section A at the time of 
starting, and it constitutes so that the water of the water storage section A may 
be supplied at the time of a stationary. Thus, by supplying the water of the water 
storage section A at the time of a stationary, at the time of starting, the water of 
condensation and superfluous water can be secured and the amount of supply of 
humidification water can be reduced. Moreover, during starting, since the water 
which is not contributed to humidification is removed from a gas passageway, the 
engine performance is highly maintainable from generation-of-electrical-energy 
initiation. 

[0038] Furthermore, supply control of the water of a fuel cell 6 is easy, and the 
supply of the water corresponding to a load effect of it is attained at the time of a 
generation of electrical energy. Moreover, since the amount of supply of water can 
be made into the minimum which needs a eel, the miniaturization of reduction of 
the amount of the water used, reduction of pump power required for water supply, 
reduction of the amount of heating, the evaporation section, a heat exchanger, etc. 
and the miniaturization of a water tank are possible, and efficient and small 
lightweightHzation are attained. 

[0039] Drawing 5 thru/or drawin g 8 show other examples of the water storage 
section. The water storage section A of drawing 5 has multilayer structure, the 1st 
storage section A1 is formed by the porous member which has a path 300, and the 
2nd storage section A2 is similarly formed by the porous member. Although water 
is absorbed and held from the path 300 of the 1st storage section A1 at the 2nd 
storage section A2, from the 2nd storage section A2, the 1st storage section A1 
has good water absorption, and has increased water capacity by making the water 
storage section A into multilayer structure. 

[0040] The water storage section A of drawing 6 has multilayer structure, the 1st 
storage section A1 is formed by the porous member which has a path 300 similarly, 
and the 2nd storage section A2 is formed by the porous member or non- 
permeated material. It has the crevice in the 1st storage section A1 side of the 
2nd storage section A2, space is formed between this crevice and the 1st storage 
section A1, and the path 301 is formed in this space. Although water is absorbed 
and held from the path 300 of the 1 st storage section A1 at the 2nd storage 
section A2, water is further held so much and certainly by the path 301. 
[0041] Although the water storage section A of drawin g 7 has multilayer structure, 
the 1st storage section A1 is formed by the porous member which has a path 300 
and the 2nd storage section A2 is similarly formed by the porous member, the 
non-permeated material C is arranged on the outside of this 2nd storage section 
A2. Between paths 300, the guide path 302 which opens the outside and the 2nd 
storage section A2 of an electrode substrate B for free passage is formed at the 
1st storage section A1. Moreover, the water path 303 is formed in the 2nd storage 
section A2 between the non-permeated material C. Therefore, by lengthening with 
negative pressure, water is absorbed by the 1st storage section A1 from a path 
300, it is further absorbed by the guide path 302 at the 2nd storage section A2, 
and water absorption is quick. 

[0042] The water storage section A of drawing 8 has multilayer structure, the 1st 
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storage section A1 is formed by the porous member which has a path 300, and the 
non-permeated material C is arranged on the outside of this 1 st storage section 
A1. The water path 304 is formed between the 1st storage sections A1, and water 
is smoothly supplied to the non-permeated material C from the water path 304 at 
the 1st storage section A1. 

[0043] Drawing 9 and drawing 10 show the arrangement location of the water 
storage section A. In the example of drawing 9 , the gas passageway 400 is formed 
in the both sides of the eel 106 which consists of electrode substrates, and the 
water storage section A is formed in the space of this gas passageway 400. Thus, 
it is arranged in the location where the water storage section A separated from the 
eel 106 of an electrode substrate, and the water supplied with a water pump 401 is 
kept by the water storage section A. 

[0044] In the example of drawing 10 , the inlet-port section 1 15 of hydrogen and 
the outlet section 1 16 of hydrogen are formed in the both sides of the eel 106 
which consists of electrode substrates. Inlet-port path 1 15a is formed in the 
direction of a laminating of a eel 106 at the inlet-port section 115, four tunnel 
paths 1 15b is opened for free passage by distribution path 1 15c of a eel 106 from 
this inlet-port path 1 15a, and the water storage section A is formed in this 
entrance side. 

[0045] Moreover, outlet path 1 16a is formed in the direction of a laminating of a 
eel 106 at the outlet section 1 16, four tunnel paths 1 16b is opened for free 
passage by set path 1 16c of a eel 106 from this outlet path 1 16a, and the water 
storage section A is formed in this outlet side. 

[0046] Next, operation of a fuel cell system is explained based on drawing 1 1 . In 
drawing 1 1 (a), characteristic curves b1 and d show this invention for operation of 
the former [ characteristic curve / a1 ], respectively. Moreover, in drawing 1 1 (b), 
characteristic curves b2 and c2 show this invention for operation of the former 
[ characteristic curve / a2 ], respectively. 

[0047] In the conventional thing, supply of the steam to a fuel cell is gradually 
suspended immediately after halt actuation of a fuel cell system at the time of a 
halt. The humidity inside a eel changes with surrounding temperature at the time of 
storage. If temperature approaches saturated humidity gradually by fall and 
exceeds it, moisture condenses and a path etc. is blockaded. Moreover, since the 
water of condensation is unevenly distributed even if temperature rises, there is 
little humidification effectiveness to the film of an electrode substrate. The 
preparations (a pump is driven and a steam is made by heating or heat exchange.) 
for supplying water (or steam) from the exterior in advance of generation-of- 
electrical-energy initiation at the time of starting are made. While raising the 
temperature of a eel to proper temperature with generation-of-electrical-energy 
initiation, water (or steam) is supplied from the exterior. Since it is necessary to 
change the moisture amount of supply at the time of a generation of electrical 
energy according to the temperature of an output and a eel etc., there is a problem 
of having to change the amount of humidification frequently. 

[0048] Supply of the steam(water) from the outside of a fuel cell is not suspended 
at the time of a generation-of-electrical-energy halt of a fuel cell, but it is the 
same as the time of a generation of electrical energy, or sending the flow rate 
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beyond it is continued, and the water storage section A is made to absorb as water 
in the example of drawing 1 1 (b) which is the fuel cell system 1 of this invention. In 
the time of storage, it is maintained at the saturated humidity by surrounding 
temperature, and a condensed part is absorbed further. The temperature of a eel 
106 is raised to proper temperature with generation-of-electrical-energy initiation 
at the time of starting. Heat tracing or self-generation of heat is used for this. In 
early stages, water (or steam) supply from the outside is not performed, but the 
water of the water storage section A is used. Temperature rises with the rise of 
eel temperature and the water of the water storage section A evaporates to the 
gas passageway. Thereby, a gas passageway is maintained near the saturated 
humidity. Only by humidification by natural evaporation of storage water, since 
there is a limitation in time, in order to shorten warm-up time, water (or steam) is 
supplied from the exterior after fixed time amount progress. Since absorption and 
emission efficiency of moisture can be used at the time of a generation of 
electrical energy, even if it does not change the amount of humidification 
frequently, proper humidification control is possible. 

[0049] Moreover, in the example of drawing 1 1 (c), supply of water (steam) is 
gradually suspended immediately after halt actuation of a system at the time of a 
halt. It is maintained at the saturated humidity by surrounding temperature in the 
time of storage. A condensed part is absorbed further. The preparations (a pump is 
driven and a steam is made by heating or heat exchange.) for supplying water (or 
steam) from the exterior in advance of generation~of-electrical-energy initiation at 
the time of starting are made. While raising the temperature of a eel to proper 
temperature with generation-of-electrical-energy initiation, water (or steam) is 
supplied from the exterior. Since some water of the water storage section A can 
be used, in early stages, water (or steam) supply from the outside is not performed, 
but the water of the water storage section A is used. Therefore, there is little 
water amount of supply compared with the former, and it ends. Supplying water, 
water is kept in the water storage section A, and it uses for humidity management 
later. Since absorption and emission efficiency of moisture can be used at the time 
of a generation of electrical energy, even if it does not change the amount of 
humidification frequently, proper humidification control is possible. 
[0050] Drawing 1 2 is the block diagram showing other examples of a fuel cell 
system. Although constituted like drawing 1 , the fuel cell 6 of this example is 
constituted so that the air heated by delivery and this heating unit 501 in air from 
the water tank 8 by the heating unit 501 which is arranged by the drive of the 
pump 500 for air at a reformer 3 unlike drawing 1 may be sent to the entrance side 
502 of a fuel cell 6. Moreover, it is constituted so that the water heated by delivery 
and this heating unit 51 1 in water from the water tank 8 by the heating unit 51 1 
arranged by the drive of the humidification pump 510 for water at a reformer 3 may 
be sent to the entrance side 512 of a fuel cell 6. 

[0051] a fuel cell 6 — a hydrogen side — an inlet port — moisture — many — 
moreover, an air side — an outlet — moisture — it becomes [ many ]. For this 
reason, the air heated by delivery and this heating unit 501 by the heating unit 501 
arranged by the drive of the pump 500 for air to predetermined timing at a 
reformer 3 is sent to the entrance side 502 of a fuel cell 6. Moreover, the hydrogen 
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heated by delivery and this heating unit 51 1 in hydrogen from the water tank 8 by 
the heating unit 51 1 arranged by the drive of the humidification pump 510 for 
hydrogen to predetermined timing at a reformer 3 is sent to the entrance side 512 
of a fuel cell 6. 

[0052] Thus, it can change and moisture can be maintained at homogeneity by this, 
and after every fixed time amount, the amount generating of fixed currents, and 
fixed electric-energy generating, timing of this exchange is performed for whenever 
[ of every or starting/halt / every ], whenever [ according to / the drive of the 
pump 500 for air, and the humidification pump 510 for water ] a load is set to 0 (or 
below constant value). Exchange of this air is performed by actuation of a bulb 
503,504, and exchange of hydrogen is performed by actuation of a bulb 513,514. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a fuel cell system. 
[Drawing 2] It is the front view of a fuel cell. 

[Drawing 3] It is the sectional view which meets the III — III line of drawing 2 . 
[Drawing 4] It is the sectional view which meets X-X-ray and the Y-Y line of 
drawing 2 . 

[Drawing 5] It is drawing showing other examples of the water storage section. 
[Drawing 6] It is drawing showing other examples of the water storage section. 
[Drawing 7] It is drawing showing other examples of the water storage section. 
[Drawing 8] It is drawing showing other examples of the water storage section. 
[Drawing 9] It is drawing showing other examples which show arrangement of the 
water storage section. 

[Drawing 10] It is drawing showing other examples which show arrangement of the 
water storage section. 

[Drawing 1 1] It is ** explaining operation of a fuel cell system. 

[Drawing 12] It is the block diagram showing other examples of a fuel cell system. 

[Description of Notations] 

1 Fuel Cell System 

6 Fuel Cell 

103 Cel Stack 

106 Fuel Cell Cel 

107 Ion Exchange Membrane 

108 Forward Catalyst Electrode 

109 Negative Catalyst Electrode 
B Electrode substrate 

A Water storage section 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 10] 




[Drawing 1 1] 




[Drawing 12] 
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aaaic&a^a^i-Lfcisaaaf-.fcy. n*4£c& 

-cse«£ff at-oA^fes. 

[o o O 3] 

[*BJ!A<«3ltl,«fc5£-*-&aS] «*4«5lilT-l±. gib* 

bS«£-ct**ifi«sii«u s«ttsiT-i±*^£. lean 

ofc. ftiz s fi»iB#tt. «K*4a*ro42;ua>;SS±^izt 

fcfc?-r*>xaMcDja2ia>s£^bA<*i*<. *sban 

-f * >3t»ffi£ ftttttnST**]!):* -ofc. 
[0004] Sa*H9A<Bitfc::i:A<. « 

^ajteanz;u©ttEA^^b Lfc y . #&a«M«i3-fe;H±frfe 

A<?Ettlz ttit!-fc 1*15691- =fc fc o X l*fc . 
[0 0 0 5] £fc. £a©*£&g<t L-fcU **llz*. 

* tfxaaawfc n<om&9 *. a& l fc . 

[oooe] *fc„ ^Mffllzffl^fc*^. **a&a-k 
[0 0 0 7] *c>lz, i»;l^ffit/«f P>>Ei:LNj;aic % 



feofc„ *fc, 7kro3EKi£#aLr. *pi9a-e*£«a 

A<2fe#(=tiJ-t!:fcANofc 0 

[o o o a] zmnmit. frfrz&tzskfrxtezwz*, 
©•c. j&tt. aitaroaiEtt9i-t?t.j8^a*a)42;uott 
mztzft-f z z t *<-e^*a*4aah->x^A$a«-r s 

[0 O 0 9] 

[Kffi£«3i-r.*'fe*<7>*ift] toEKHsaau 
mtto*&jiL*z>tzit>iz x i E«©#Eisii x 

aa^fc^si^jssa^cD-tr^n^j&L-csa*^^ 
attaai^T-Aizsit-c. mumnnrnt-f^-^icm 
a. jEottaaa&tfarott&aa&fr&fc&aaaa 
saiLTiis*H4-tr^$-^t, fiEaaa^r© 
7kia*j^i- HtiEaas«i^co7K$?aJci l fiE«a£#a> 
7K^SB#i=MEaaa*ti-« LT**fiti&t- 
t an s> fc y . ijE*at uiEaaatw icj&a lte 
a-r^ttti-. m(E«8*4aa!i<D*aaihaai-fiE* 
aaairaE-feJux* v ? ro^SSAN ?,7k£»a LT&a 
u fJE*eagB«c**«aL. airEamajturofism 
icffrE7k«sss©7k£«tiEaa«»ir^ L-c«i&-r*<fe 

5 fc«j£ Lfc LT^S. 
[001 o] zo>£5\z % fi»^7K««gPfl>**et*S-r 
S*5lc-r^ci:-e. filmic *fiaSBA<-b;ui:l5« 
i^i:^ST-±#LTtN<fc«). il-SBA* -St 

oi-tb'<rjEa'tc;-iaeaA<-o#.s. *fc. #±mz x 
7K*-b;KDrtgp*fci±ifi«Jic^fc«a-e«s-z?#^fl) 
r% sa+t-b^Koaa^wojassiiisfiafattsiicft 

[ooi 1] *e,iz s «Si|Bfaa!!a)*omi&«iJ»A<#a-c 
35 y. AN-o^a^.- m^s»ii-^jCLfc7kfl)«t*gA<pr 

ai:^*„ *fc. *©«&«£-fe,(UA<j&Sfc»'hKK<h 

■rsci:A<-p*i)(7)T?. *affl«cDfi«. 7kaai=es 
aa^bA^piffitJtc-s. 

[001 2] «5^a?t!!a)7KO«l&S)JffliA<Sa-t? 

fey. fr-o§ewmz % ^3Eiiii-s4jsLfc7Ko)«*&A<pr 
t tea. *fc, *a>tt*fta^-b;uA<je>ate«/hasi: 
■ra-<tA<-e^aa)T?. 7kaffl«oD«SE, *aai=^a 
ti^zfntia^s.^ msftaoisa. g^bgp. j»saa 

Uro/J^-lb. *$t>^<0/JxM<bA<PTfifeT?, SSb*-/hS! 

[OOI 3] 

imwo&fanMm jut. -©SE^roBs^ajfe-vx^ 

[0014] ei 1 itmnwm.^^T-M.aimmm^-tm 
jSEl-efc-S. 

[0 0 1 5] «»Hv7fA1 li. ffil^liaftgDj* 



(3) 



002— 117883 



& 0 n>hn— ^91*. /^U^. ?7>«<Dft 

l*aK-t2>-y-T r . Tb. Ts. Tp, T cMK.b 

[0 0 16] &Jtgg3fZ|* H *Df^Sl 0. Hfg2&1 
1. ttttBl 2^a<<t*t>;h,Tl>*o ttHftSl OlZli. 

iHb^^T>^y-;u^>^2^p>^^y — jbtftttft £ 
*u 77>1 40!>BttT?ffl«*<«l»S*u 

c*L6-e*«s*tT«*»i 1 zmm+Zo 1 
cii*, y — ;utK>^i 5coigiti-e>^y— ;u^>^7 

2A*&&te*:KS**-/--JUi:. *fc7k^>^1 60)18 

£ 0 JraS»3£i ofz*y**»i 1 «Lt>^y-;i, 
[0017] ca>aKss«3i=«fcy % «»*ajiLT* 
*»«*6fc«tM-* D aist3ii/7h3>A-^ 

8fflffift7r>i 8-e»as*i4. i/7h3>/<-$4 
a«BfcjRjc»5i*a*-te>'9-Tpfl>iaattfflf=«fe 

yj»fflfflfflft?7>2 0T?>MB**L«. SfilR&lbJEfcS 

5t«»*ai6i:a>RII=tt. ««#2 1 WW* 6*1. - 

a>tJ0&#2 1 fl!)f*«iT-**3&<»H3£a3(0*nSiSi oir 

[0018] B*nt%6i::tt« *aiina#>^2 2©b 
0>aKttUji=*yinEEffl*#>^2 3a)Ktt-e*»iaJtt 

l*6*lfc**l±* ttXSB30>tt»Bl OI::R£*L«. 
[OO 1 9] ^^m^^X^A 1 "CI*. JlOffiSl OlZcfc 

otMi isanjftu =a>lKJB«-i i-<?«MbLfc« 

m«m«mi 2ic«»-r*cfe3f=Lfcafcji««3i=j: 
y. «»s*kl-c*b«»isu »&*Lfc**s*>^ 



IL^30^ LT Jinf&S 1 O KK-T * 5 lz*|j*LT 
& 0 ML^3 0I4. Mil 2«rzKl+&*LfcKfS#X 

ttu«R3 1 ^o)jEJ6#x*aj»3 1 tiDSfigi o« 

itiMM-*E«3 Zt % C(DB«3 2lc«iL&*Lfc/< 
Jl^3 3fr&«jS**U /^?3 3*B<ZfC*»S 
MlzJ:«fij£#xa)-«*««|JBl 2fr&BfcytbL-C«n 
£&3§1 OlzM£ft&o /<;U^3 3I4. ON/OFFA> 

[0 0 2 0] H2 7!i2H4l-*^"C!li8»«5fia) 

jn*»a*jfi«*Kwr*. H2i*«»«»o)iEaffB. 

g]3li^2<7>I I I-lll«Hz»5BfffiB. i4l±i20) 
X-XBJfttf Y-YttfZ»5KaDBT?&-&. 

[0021] «»«a&6te* ta#wi o 2f=j:yia*n* 

ft£;K*rtr;UX£^ 1 0 3£{titTl^ 0 -fejlsX?? 
^7 1 03li-fey\°U-^1 04 a, 104 b. 104cJ 

£ 1 O 4 a <t-fc/*U— £ 1 O 4-c t(DfHlC*'Xi6Br«1 
O 4 d*<Klt&*LTL^*o $ 1 O 4 clCli. # 

x&bjmsi o 4 dta>m\z h>*;uil»i 1 5b*w 

£*LTl^&o -fe/^U— £ 10 4a, 104 b0fe1(Z|4 % 
-feiH 0 6A<fixbilTU^ 0 -feJH O 6 CDfSfilSWB 
f*. -r*>£&^1 0 7. iECDffiJlSmffil OS&^tO) 
MttBSl O 9fr£*fj££*LTl^ 0 -f 1 O 

7 tf^JlSfl 1 0 7a(i, -b/ * U— £ 10 4a, 104b 

<&faics^-ce}#s*u ^^->3ciami o7<7)-*®(z 

ttjEdDMBBB 108$^ Lv <fe*B5lzft<Dtti««« 1 
o9^Ltfc l J, zanzjui o 6iz e tysi^^fxa)7k 

[0022] llJi, 1 O 6 (DjE<Df&1&W1[& 1 O 8 (D^HBlZ 

l±. 5xffl»-e»flt**Lfc7K— 5^#-f K*i io 
^x«*t-e»«4*Lfc*r-^xif-f K*1 1 1 

[0 0 2 3]tK-7X*VK»110, 111I*^TLK 
t»110a, 111 a*^».«a?ilTl^«. tK— ^X** 

ai o8i»ttst, #— ^x#-f ki*i i ittjdi i 

1 a StK— K{*1 1 0(D;|il 1 O a ^S^-r^ 

^fS](rfS](triB^$tLTi>^o =?*1S<< K»1 10 

en 1 oatioMitsi o 8 to>m\zmmTfz>& 

J^^fxSSSl 1 2 3fi>«Klt&*U ^— ^X^V K*1 1 1 
OH11 a (!:fi(7>ffi^mffil 0 9 tOTilizmm^^K 
PS:**XilSSl 1 3A<Klt6sKr^*o 



(4) 



$#BB2 O 0 2-1 1 7 8 8 3 



[o o 2 4] -tz;u;*£ vO i o 3 id*. -fe;u i o 6 tffk 

U— £ 10 4b, 104 cCDRfllztfX^-;/ h 1 1 4#K 
#X<7"V hi 1 4l=J:y-b;H 0 6$i/-JH 
Tl^o -b^UX^^^I O 3(7>2Efi!l±SlCii7KIRa>AP 

sm i stmttzti. &MTJj\z\t&m<D&n&i i 6 

*<Sl*£>*U APSPi i 5&tffcHPS&i 1 6CDJ^H£H 
£ 10 4a, 1 O 4 b £ 0>R5J <r 
7h117, 11 8*<Kltb*U APSP 1 1 5&tffctiP 

Sfli i 6Sv-jht^^c AP6P 1 i s\z\£ % -tzjn 

0 6(7)«Ji^rS](cAPaKl 15a^iS$tU. CO) A 
□ M1 1 5 afr^imO) h>*JUJIE&1 1 5 bA<#X 
^«yh1l 4<DT;££3I"3T-tr;H o 6C0#ffiii»1 1 
SclzJMU #BESS&1 1 5 cfrib&lStfXiIi&l 1 
3l;aiLt^^o dJPBM 1 6lzli. -tTJH 0 6<7)» 

n^rsifcaiPisai 1 6a«^ za>a3PiiKi 

1 6 a|z5ia*^-4«CD h>^;Ujfi»1 1 6bf±;tfX 

>tv v 1 1 4(7>T^*iior-tz;n o 6 comets* i i 

6cfZ3l3iL. m^Ml 1 6 cl*&JE2fXffi&1 1 3 

[0025] -tr;ux 9 ^ O 1 03 <7)_t^fiillci±K*o 
AP«&1 1 9#i6l+t>*u T^^fi!llcliKlg<7)diPSP1 

2 0A<S6ltt>+L. APg&l 1 9Sl^aiP$Pl 2 

ai^-fe/^U— $ 10 4a, 104 btDIBlcaf* 
h 1 2 1 , 1 2 2*<&ftt>*L. APpP 1 1 9&tffciJ 
PfiPl 2 0^y-JI/Lt^-S o APSP1 1 -feju 
1 O 6CDaB^fp]lCAPa»1 1 9atfflSj$**U -CD 
APii»1 1 9 a^t> 4®CD h>*;Uil»1 1 9 b 

h 1 1 4C0T;5£iloT-tr;n o 6(Z>#iEilS&i 
i 9 cicajiu »E1K1 i 9 cfrbJkJStfXfflKl 

1 2|:i3S»LTl^o tfJPSM 2 O {Z\* % -fe;H O 6 0> 
a«*rRllzaiPiSISl 2 0a«^ Z(7)ffiPii» 

120a fzilfi$4xt=4<@(D h>*;uil»i 2 O bfitf 

•^*TV h 1 1 40T^*lot-b;H O 6<D*^ilS&1 

2 O clZ&SU Jfc^IS&l 2 0 cli&jEtfxiiS&l 1 
2<t5SilLTl^ e 

[0026] tfX&Brfi 1 O 4 d (DEI 3 -COTF® 

-Cfc&tf-^xtf-f K(* 1 1 o£<7>£«SBfrii7Ki£»l 

2 3A<^J&*:hTL^ e TkfiKl 2 30)-*1 2 3a 
fi, ^^T7h1 14 CDT^* 516 h 1 2 4 

a £^LT7K*0)APg&1 1 5(D5&^T*±ffl!fcSltC,tL 
fc»Hi«1 2 4|Z5S»£*U ffiSl2 3 btt#X*^ h 
1 1 4<DT;££ffi& h>*;Uii»1 2 5a ^frLT** 
C7)tliPSJ1 1 6 0)3&«T*Tfi«llc8g{tP,tl/zffi*&8P1 2 5 
lCiS5I£*lTl^ 0 ^*gBl 2 4&tf(£*£SM 2 50)^ 
ESH^J: O iZ-tz/i 10 4a, 1 O 4 c <T>V$\Z1$ 

*>TV M 2 6 a, 12 7 a*<Kltb^. #tBSt$ 1 2 4 
fi.tf«*ggfl1 2 5Si/- ;ULTl**„ 

[O O 2 7] -t?y<U~ £ 1 O 4 bC0|g|3T*<D±® 

T-fc^^-^X^f-r K<*1 1 OtO&ttaJIzl*. 



1 2 8j£)<ff2j£**l-Cl^o TkiiKl 2 8 0)-*1 2 8a 
tt^rX^T'V h 1 1 4<7)T;££ii£ h>*;UiSE&1 2 9a 
£rt*LT&§fS0>APSfl1 1 9C7)iftfi5T^ffli|lzaitt>*i.fc 
2 9fzafflSn, 2Bb|tif^7H 
1 4 0)T^*3i^ K>^;Uil»1 3 0a S^LtifO) 
fcfcPSM 2 0CD3fi«-e£«||=»lt6*Lfc«|ft«1 30lz 
M**lTl*«. »ttJ»1 2 9MttUl 3 0^1 
£Ht;cfc5lz-fe/*U— £ 1 O 4 a, 10 4 btDMfztfx 
^HZ6b, 1 2 7 b*><Kttt>*U »HJ»1 2 9fi. 

[0 0 2 8] «EoT. -tzJUX* 1 O 3<D7klS<7)AP 

«i 1 sfr&ina. msgLfc**t«^-r*t. ca>* 

»^fc**l4APiI8l 1 5 a^b h>*;u»»i 1 
5 b$Iot-tz;H O 6 0>#Ei£S&1 1 5 c [cSlfrtu 
ttEilSSi 1 5 c*>*J£jE;tfxilKl 1 3£3S;h,£ 0 - 
■fi. HfRQAPS&i i gfr&ina* an?lLfzifc*£<**& 

"T^xt. -<D*#£^fc&^fiAPiIS§1 19a^bh 
>*JUili§1 1 9 bSIottJH O 6(D^iBillSl 1 
9 clril&u ^Kil8l 1 9 cfr t>J5JE#Xffll&1 1 
2^3itti^) 0 

[0 0 2 9] Zfl)^^ -fe^UI O 6fCcfcy^^xCD7K 
-rf6«A<fT^*l*o -fe;U1 0 6li % -fe/<U— ^ 104c 

fc**i±-b;ux4t^^ 1 o 3(7)i^aagp(zS(i-t>4xfc^ia 

[0 0 3 0] £i Lt*«i:*tt-bJH 0 6CD*^ffi8 

1 1 6 cfz&&b*U h>^;UiiKl 1 6 b£iloTd3 
DiHl 1 6 a(r»*x;h/Ct±JPSfl1 1 6^t>»B3*+i 
^> 0 it LTK^£7KI*-bJU1 O 6(DlR-&iSai 2 0c 

(3*tot>ti. h>*;uiiKi 2 o b^iioraiPiiKi 

2 0 alZ#^4xTtiJPSPl 2 0^t>»tb*H^o 

[o o 3 1 ] 4z;n o 6lCcfc^7K*ib:K*a>«^fc^ 
O, iEOtti««Sl OS^ffly. ^ft>^I1 070 

111% ftt7)*as««i 09jiy, >r*>s&Ki o 

7(7>S®lz«t*&**i. ccoie<7)«!«««i oat-<*> 
3E*tt 1 o 7 o>*B S i o 9 t >r ^- >X 

M1 0 7C0S®T-tT^+L^o <ft>JE»Ri o 7(±. 

^7k^«fcy#i;^*#<^b^^<7)T^ 

i 0 70>Jpau^s«f=aiEf=fi%or-f^>3E»Bli 

[0 0 3 2] ZCD-tzJUl O 6lCcfc^SJ£^)X(7)7K*i:K 

z©4z;n 0 6rt«0)«JiISi;J:4#tf 



(5) 



ftffl2 O O 2 - 1 1 7 8 8 3 



•5 t» retell -fejn o 6 0)\±&t}<'£it-fZtf* -t;u 

1 O 6 Wymote j^mffi 1 0 8. 1 09 IZTt? — 5 ^ *V 

Kftno, 111 ^mm^itrmmLxny) , hz;h 

j&$ij7k£#- i 7X2H' Kttl 1 O. 111 l=«fcyaiftL 

[0 0 3 3] CtDfctf). -<^->St^ffil O 7ff>#tf£R£ 
ifC^. -tz;H 0 6<Dl4fr6££jaPitK jS^I-«-o^«t 

£ f -5 *><-<? 7X#-f Ki*i 1 o. 111 

i-«tysjs**xiis&i i 2. ii3SMtacfc' ( 

*£«$S-f£B#|Z7t*-^X7J-f K{*1 1 O, 11 1l-<fc 

y««i**i-c-»ttsjs*xa»i 12, 11 3i=ttfk 

L. -SPliitff fli^m^i i OS. 1 oQ'sgitiiCt 
l-«fc <J*>a£ttXttl=frtt5 £ i *l=. iS$i]7k*<#£± L 

[O O 3 4] ^m?l!!6<7)4zJUX^ -y? 1 03rt 

SBI-. -f *>3£&H1 07, iEOM&mtll OBMt 
OMJSmfiii 0 9 3&NC,«fiE$*iTLxaa«S«O*1-«ll= 

lC7k«eSB A <D?k£ «J&-T « J: 3 f=*Wt L T 1* * . 
[0 0 3 5] C(0J:5I3. JK*4KSfe©e»B#l=*«eSl 
Aa*£tt**-« = jettBtr=. jfcfit«ttA*<-tz;u 

1 o 6tiaisi^i:afiT»±.s?.Lr^<7-=tf). «+gflfre>7k 
f£ttS|-e*««S8Af-«e-c*ao-e. ft*+t-bjui 

06fl>-ft>SSH 0 7a>aa«l£(£tt*lttttl::tit-3 
[0 0 3 6] *&l=, KK*%6(D*a>ttlftlH«l£<&A 
RrtSfctt*. 7kO>(ftf&a£-trJH 0 6^S«fi 

[0 0 3 7] iSS!lB#7k«eg8A|r7lC^«^LTfc 
S*a»*«tMlJAfl!)**«*-i-«J:3l=«ll«LTt^ 
«. = 0*31::. S^B#7k«tai5A07K^^*S^--i)<J:5 

iz-t-sct-e. sum::. ;gse*wai<j*£«is-c-^ 

2n9*ottl6*&1E9*-e»«. *fc. Sib*. lnai=* 
#L^i:t^7kA<**XjlSSA^c,^$tL5cD-e. fBWBBJ&J* 

[0 0 3 8] **ltt»6a)*a>ttte«wi«<&s 



*«a>/h£>4b. **>$a>'hSMb*<«5i1JlT?. SM-'h 

[0 0 3 9] H5 7!iMll8(±7kft^a5©f6«)|lli6«!l^^ 

y, an fit«0Aii*asft3o6 ?x*m 

fiE**tTf»-5. 7kl4. mi SSSHA 1 (DJIS&3 O 0A*& 
1 #S52«BS&A2«fcy7k<B?fcll3lA<a<. 7k«ggSA$ 
[0040] 06<D7k&§gBA*,. ^BflfjglCfcoTfc 

y. mi«©gPAii±m^izMss3oo$^-ri,^-^ 

xSB«-e^j$*+t, »2«1fflA2l*7K— 7XfiU»*fc 
l*5Fa2tt"T?«Jfi£$*tTLX*. m2«ggUA20>mi« 

*«Ai«i=Ba»**LTfey* cffliattimifiifF* 

A 1 i:fl)KlcSraA<^**x, ^OffllBlT»jStt3 O 1 £ 
J&J&LTl^-S,, 7kt4. mi^gSAIOJiSSSOOA^f) 
»2«efflA2lc!ftJ|RLT«»**u*A<, 2&l=iB3 

0 1 l=«fcoT7k*<**l=fioaSU=««p$*vS 0 
[004 1] gj7a>7k«ggBA*>. ^JffltiglC&o-Cfc 

y. si i«*ttAii*a»3oo 5x»« 

fS2«-gaSA 2t,^«l=^-7XSB«-t?fl5 
ctfffigSFft-cl**,, m 1 ^SSflA 1 l-(4i£S&3 0 0(0 

(hi-, miss«B<Dii.<ui:m2«g ! g5A2i:^aji-rs 

A 21-14. ^FSS*tCt(»^lt7kiiK3 O 3A<BfiE**l. 

■CI**, fitot, Ctl:J:ot, 1 

A 1 ir7kA<SS&3 0 0*>c,qRH2$tL. ^e.lc^-f h'U 

3 0 2l=J:yff2fit«ffA2l=«J|X$^ 7kroi»l|JlA<ii 
[0 0 4 2] H80)7k^gPAt. ^B«Jgl=fto-C33 

y. mis^sPAiiias&soo^^-rs^-^xatw 
r-^j$$*t. -rom 1 «»«.a i on-Wi-^'Mmttctf 

SES**LT^-5„ ^;l]l*rci-l4 % 3ll«tf9A1 t(D 
fSm-7ki!S§3 0 4A<}KB£*tL. 7kA*7kii8&3 O 4j^t>m 

1 StSUA 1 ICRjf IC«J&*^* 0 

[O O 4 3] 1 Oli7k«©g)5Aa>BEMfiM^ 

■bJUl O6 0>i35fi!llC**^JlK4OOA<fl$fiE*+lTfcy. 
CO**XjiK4 O 0(D^iai*3lZ7k«gg|5AA<}^J$$tvT 
l** 0 Z©J;5l:. 7k«g8i5AA^®S«0-t2;H 0 6 

A*e.st*vfce®irEB*tt. 7k^>^4 o i rz«tytt«& 
* ^*7kl±7k««SB a iziR'g $ *i« . 
[0 0 4 4] Eli 0(OHffigiJT*(*. m*I£**-e*ifj&*;h. 

ffiPflJI 1 6A<IS(+P,4xrL'»5„ APSB1 1 51-14. -b 
;n o 6(D*g|g:Sfi]KAnits&i i 5aA<jgfi£$tt. c 



(6) 



!f#BS2 O O 2 - 1 1 7 8 8 3 



CDAPilKl 1 5 a frf>4®<& h>*;UJig&1 1 5bi« 

o 6©»aeiiKi i5c»z5iii^H. z©ap©i 
a tm j££ . 

[0 0 4 5] tUPSSI 1 6fCld\ Hz;n O 6®8t 

n^isncaipjig&i i 6ai«jii, croaspjiisi 

1 6 afr&4fl<D h>*;WiI8&1 1 6 b*<-fe;H O 6(0 

i^isi i 6 ci^aa*^ ca)mpfljic7K«ss?A 
[oo4 6] jfcic. lai i iz&-3£$mm%!.->7.TJuo> 

3i^El=-^L^rB^B^-rS 0 01 1 (a) |=fel»T'i "Wttft 
Ha 1 l±«fc3fcW3H££. Itttffi&b 1, d 1***1*11 
**W*asLr^«. 0 11 (b) lrfcl*T, 4# 

tttttta 2f±fi£*<0iie^, !HM±8!6b2, c2IH*l 

[oo47] «£jfc<©tro-ci*s ffitn#izfci*T. mnw 

[0 0 4 8] *f6WO«S»«jfe*>XTA 1 T?fcSg| 1 1 

(b) mmtemni*, JK»«s6a>ft«ffjti*i=fet*-c, 
aft*a«>rt«*&a> (*) *Sisi.<7><ftf&£#it-t±r* 
«s*tttrai:36^fci*-t*i.mJ:©3t«Sjsy«i+. 

6<oa)t^aiEiga*r-±^$-a--So w*u=i*. n«p» 

si) «i»i*a«i=ttfit)r, 7K«eg»Ao*s*ijffli- 
•s. 7k#eaiA«>7ki4. -fe^ascD-tjf-iitiCiRRtf 

BH±la«SSifi<(=«fc*L4. ««7k<DSS&3&SB 

Sttti>&!)ll£*Jffl-<?#*fl>-l?. «*l::MU«ft%«E<-C 
1 ffl iEioaffl WA< rHU^? fe -5 . 
[0 0 4 9] 011 (c) ©SI1S«-1?I±, ffihB* 

(={¥.±7*- a „ «w»i=jsl*-c. nnaaac: 



•cfc<„ &n&*mztt,ti;i\ -t*ji4&aa£aiEa&$ 

**«L-Cfc**-CRRMl::«5. j3l*T. 

ttffl»*$«fflT?#*<DT*. gXlzlna* 

[0 0 5 0] EI1 2l±«^«Jfe>>X^A(0<fe<7)lltfe«<* 

w-r*&B-efe«. ^a>JEittta>tt*Mt%6tt. @i t 

l^ttl=«JifcS*i*j&<, 0USJS:yi7ffl^>?5OO 

©K»T?3tJI««3|zE»Stt4»U»»5 0 1 

? 8Ax&ffi«*3|y. C0>ttlS»«|J5 0 1 -CftHft$*lfeffi 

«*4*>fi 6 0)AP« 5 o 2 fz26-5> <fc 5 
1^4. *ffl»S7K>^5 i oaaifcqkxaaa 
lzE«$ix*iiaJ»SS5 1 1l::*$>-5>8fre,;>k£2iy. 
C©iP8ftSB5 1 1 T-iQf»*4xfc7k£«^«Jfe6©APfil 
5 1 2tZ&Z>£ : ylzmf$.2tlT^&. 

[0051] J8i4**6-i?li. *3gfliJliAP^*^# 

-f 5 >^T-XTffi7K>^5 O Ofl>lg»-eajtSa3 
lzEa**v*»lSftSP5 o 1 1=26 y, C03MSftgB5 O i T? 
in!»**i.fcSga£«8ist«Jfe6©APflll5 0 2lc26-5. * 
fcx fSro^'f s>^-e*«ffljna?K>^5 1 o©a» 
■c* Jtsa 3 icEa**i.i>m!ft«5 5 1 1 iz*$ s 
6**say. -<o*P!sag»5 1 1 -cjnastifc**** 

il4«Jfe6a>APfl!l5 1 2IC26-S. 
[OO 5 2] C<0J:5I=, X7ffl?K>^5 0 0&tf7kJB 

ft?5A<o (*t=l±-SfflJilT) l=&«K*. 
ffih©SSI=fT*5» ^0)^ai<7)A«K.(i. /^5 0 
3. 5 0 4(Dft»i;fi4U < *fc**G)ASijtl±s /^u 
^5 13, 5 1 4©ffaulT<E3. 
[0 0 5 3] 

i*. «»«*i*-f5i->3Eaa» sa>tt««aat;aa>tt 
Rf* title. «»«5feo*«ffjta»i=*««»r= 



(7) 
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[oo54] %*n i m%io>*.<D&&mwtmm-? 

[o o 5 5] &MR$|=. ^$g7k^iSfij7K^5i«-C-#*<D 
tefr Cttfg* ft < lt»-e* So 

[oo5 6] Kttttfea>;jcatttt«l«P*t8J&T>ft 

y, fr-aJRWtl::. jM«£Ibl=&JSLfe*a>tt«fc*tpril& 

sci^-sro-e, *{£ffls©«3i. Tkttt&icjBgfc 

©/haft. O'hBlbfinrarc. Stt*-'h&l 

Hl.4tq.1t J: <E ft. 

[@ffi©isiiifcf&Bjn 



[H2] «*4ma!l©iEffill-efeSo 

[03] 0 2©iii-nitin-j»5»fa0-efcs. 

[04] H2©X-X»fti;Y-Y*l=»5»BBH-Cfc 
-5. 

[as] jkfi&ffttoteaxjftftSsc-rH-cfcs. 
[0 6] *£©gp©te©lli£0!l£^-f0-efc-5. 
[07] *ft«ttotta>Sitta£3ic-rH-efc«. 
[0 8] *fceSB©te©§Sl«HH£;R-r0-c&4. 

[09] *«gflj©ies^*-r<fi©ii«sfi>i$*-r0i?a& 

"So 

[01 O] AftffffOEtSStfeOSKflSStBT 

[011] ^*4mjfe->x7 i A<Dasi--5^rsiB^-rs-f 
■efes. 

[012] Kfiajfei/XTAwflfewsusffj^^-rajSH 
■efc-So 

1 I«t*^fA 
1 0 3 -feJUXS 

i o 6 JSMsjHJfe-feju 

107 

1 O 8 jE©ffl.Jftflg£ 
1 O 9 ftOflkltWIf 

b m«ia*t 



[01] 



[08] 
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[H1 2] 




